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KEY FOR IDENTIFICATION OF ECONOMICALLY 
IMPORTANT SEAWEEDS 

M. UMAMAHESWARA RAO 

The design of keys for identification of 
algae is based on the external form with addition 
of obvious cytological details Form alone 
can be used for large thalloid algae. Form 
combined with pigmentation and chromato-
phore shape can lead to the identification of 
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many algae. It is often necessary to examine 
the apex of branches to determine the manner 
of growth. It will be worthwhile to take 
particular notice of the apices of branches in 
the red algae since the characteristics of 
the apex will provide important clues for 
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identification in that group. I nmany instances, 

the kind of attachment of seaweed to the 

substratum is an important generic or 

specific character and identif ication may be 

impossible without a knowledge of it. Unlike 

the several seed-bearing marine f lowering 

plants, the algae reproduce, wi th few excepti-

ions, by means of microscopic spores. Although 

these spores are very small, the reproductive 

structures which produce them are often large 

enough to be visible to the naked eye and are 
useful in providing distinctive characters for 
identif ication purposes The habitat of the 
alga, ie. marine or freshwater, may be of value 
in identif ication, but is not a reliable taxono-
mic character. A key for identif ication of the 
economically important genera and species of 
green, brown and red seaweeds listed in the 
previous chapter is given below. The external 
and internal characters of the plants are used 
in the preparation of this key. 

GREEN ALGAE 

Key to Genera and Species 

1. Plants multicellular, main fronds and branches consisting 
of small cells 

1. Plants non-cellular, coenocytic 

2. Plants unbranched wi th one-cell thick cell rows, f i lamentous, 
brush like, attached by long basal cells wi th constrictions 

2. Plant branched, not fi lamentous 

3. Plants differentiated into roots, horizontal stems and erect 
foliar elements, branched filaments or trabeculae arising 
from the inner wal l of the fronds 

3. Plants erect or prostrate wi th interwoven filaments and 
enlarged sac-like structures or utricles 

4. Adult plants usually tubular wi th one-cel l - th ick membrane, more 
or less compressed, profusely branched at the basal parts 

4. Adult plants not tubular, flat, foliaceous and thallus 
two-cel l thick 

1. Key to Species of Caulerpa 

1. Erect fronds wi th much crowded branchlets arising from all 
sides, branchlets swollen sub-spherical, wi th or without a stalk 

1. Erect fronds wi th branchlets in two rows 

2. Branchlets flat, constricted at the base and sickle-shaped 

2. Branchles cylindrical wi th pointed tips and closely 
arranged in the form of a feather 

2 

3 

Chetomorpha (1) 
antennina 

4 

Caulerpa ( I ) 

I I . Keys to the species of Codium 

1. Plants prostrate wi th irregularly lobed and spongy thallus, 
utricles 50-70 n and rerely 100 /̂  in diameter 

1 . Plants erect and repeatedly branched 

2. Plants cylindrical, dichotomously branched and utricles 
150-200;" broad 

2. Plants compressed, f lattening very conspicuous near 
the forks, utricles 300-500 ^ broad 

Codium (II) 

Enteromorpha 
compressa 

Ulva spp. (I l l ) 

C. racemosa 

2 

C. taxifolia 

C. sertularioides 

C. adharens 

2 

C. tomentosum 

C, docorticatum 

(2) 
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III. Key to the Species of d//î s 

1. Plants with reticulate or net-like fronds or profusely 
perforated, often grow inter-mingled with other algae 

1. Plants variously shaped and attached to rocks with 
definite holdfasts 

2. Fronds delicate, grow as large sheets, cells square or 
slightly elongated in sectional view of the thallus 

2. Cells distinctly elongated in sectional view of the thallus 

3. Fronds firm and stiff with a distinct holdfast and short cylindrical 
stipe, usually divided into broad lobes 

3. Thallus divided into narrow ribbon-like lobes (0.5-2.5 cm 
broad) with pale green central portion 

U. reticulata 

U. lactuca 

U. rigida 

U. fasciata 

BROWN ALGAE 

Key to the Genera and Species 

1. Plants large with leaf-like, stem-like and organs and vesicles 
or air bladders 

1. Plants small with different shapes of thalli 

2. Vesicles or air bladders immersed in the leaves or branches 

2. Vesicles or air bladders not immersed in the leaves 

4. Fronds angular, winged, compressed, often spinulose and 
irregularly branched 

4. Plants attached by branching haptera with turbinate or 
obconical leaves 

5. Vesicles or air bladders single 

5. Vesicles seriate with beaded appearance, stems covered 
with short processes giving muricated appearance 

3. Plants flat with terminal growth, often 2-4 cells thick, 
cells regularly arranged in sectional view 

3. Plants not flat with intercalary growth, many cells thick, 
parenchymatous and cells irregularly arranged 

6. Plants ribbon-like, regularly dichotomous with narrOvA/angleis 
of 15°-45° near the forks and long internodes, thallus 3-5 mm 
broad with entire and somewhat proliferous margins, three 
cells thick in sectional view, groups of hairs and reproductive 
structures scattered over the surface of the frond 

6. Plants fan-shaped, apical margin of the thallus rolled inward, 
hairs and reproductive structures arranged in concentric rings 

7. Plants clathrate, spongy and net-like 

7 Plants not net-like or reticulate 

2 

3 

...4 

5 

Hormophysa triquetra 

Turbin aria (I) 

Sargassum (II) 

Cystophyllum 
muricatum 

Dictyota dictiotoma 

Padina{\\\) 

Hydroclathrus 
ciathratus 
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8. Plants somewhat dichotomously branched with slightly 
compressed and solid axes, axes 2-3 mm broad 

8. Plants tubular or hollow 

9. Plants sac-like, spherical or irregularly lobed with crisp 
texture, plurilocular sporangia associated with paraphyses 

9. Plants profusely and irregularly branched at the upper parts, 
branches compressed, 2-5 mm broad, sporangia not 
associated with paraphyses 

.. Chnoospora minima 

9 

,. Colpomenia sinuosa 

.. Rosenvingea intricata 

I. Key to the Species of Turbinaria 

Plants simple or moderately branched, leaves densely packed, 
arising all round the stem, rounded or somewhat triangular in 
surface view with marginal teeth 

Plants generously branched, leaves not closely arranged, 
triangular or heart-shaped with a cylindrical stalk 

T. ornata 

T.conoides 

II. Key to the Species of Sargassum 

1. Inflorescence mixed with receptacles, leaves and vesicles 

1. Inflorescence not mixed with receptacles, air bladders and leaves 

2. Plants with fluted conical holdfast, leaves narrow (1.0-2.5 mm), 
linear, thick or fleshy with entire margin and blunt tips, 
vesicles oval or elliptic, receptacles simple or unbranched 
and somewhat spindle-shaped 

2. Plants delicate with a disc-shaped holdfast, leaves broad (3-5 mm), 
thin, translucent with somewhat dentate margins, vesicles 
spherical, receptacles single or branched and spinose 

3. Stems and branches somewhat flattened with smooth 
surface, vesicles or bladders large, ellipsoidal or oval on 
flattened petioles of stalks 

2 

.3 

S. jottnstonii 

S. tenenimum 

3. Stems and branches densely covered with short processes or 
muricate, vesicles small, 1-2 mm broad and densely 
crowded, leaves 2 cm long and 0.5 cm broad below, 
smaller above with dentate margin, receptacles 
somewhat spinulose and very much ramified 

4. Receptacles in clusters, repeatedly branched with 
corymbose or tassel-shaped appearance 

4. Receptacles not repeatedly branched and not having 
tassel-like appearance 

S. myriocystum 

S. w/gfitii 

S, swartzii 
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III. Key to the Species of Padina 

1. Fructiferous organs found on both sides of a row of 
hairs, thallus usually four cells thick 

1. Fructiferous organs not found on both sides of the 
rows of hairs, thallus two to three cells thick 

2. Sporangia found just above the rows of hairs 

2. Sporangia present at the central part of the thallus 
occurring in between the rows of hairs 

P. tetrastromatica 

P. commersonii 

P. gymnospora 

1. 

RED ALGAE 

Key to the Genera and Species 

Plants multicellular with one-cell thick and flat thallus, 
dark violet to mahogany-red in colour, cells with stellate 
contents, fronds with spinous margin 

Porphyra 
vietnamensis 

1. Plants multicellular, the whole plant or parts of the 
plant consisting of a single row of cells 

1. Plants multicellular, the whole plant or parts of the plant 
many cells thick, often differentiated into a central 
medulla and outer cortex 

2. One-cell thick and branched filaments or trichoblasts present 
at the apical parts of the main axes and branches, thallus 
parenchymatous with uniform sized cells, tetrasporangia 
at the terminal portions of the branches or 
formed branchlets, immersed in the thallus 

2. Thallus with one cell thick main axis which is clearly visible in 
sectional view, covered with cortical cells, tetrasporangia formed 
at the nodes often in whorls, not immersed in the thallus 

4. Plants coarse with small and spinous branchlets alternately 
and spirally arranged, growing apex protruded, spermatangial 
clusters plate-like 

4. Plants erect and bushy, more or less fleshy consistency, 
cylindrical or compressed, growing apex in sunken pits, 
antheridial clusters present in the enlarged apical pits of 
the fertile branchlets 

5. Plants small 3-8 cm in height, filamentous, dichotomously 
branched, rhizoids one-cell thick, main axes completely 
covered by vertical rows of cortical cells, spines arranged 
in whorls at each segment 

Acanthophora 
spicifera 

Laurencia (I) 

Centroceras 
clavulatum 

BULLETIN 41 2S 



5. Plants 10-20 cm or more in height, irregularly and alternately 
branched, main axis and branches corticated, thickly covered 
by rhizoidal filaments, ultimate branchlets uniseriateor one-cell 
thick vVith small cortical bands at the nodes, internodes 
colourless, spines often present at the tips of branchlets 

3. Medulla or central part of thallus filamentous 

3. Medulla cellular, not filamentous 

6. Plants small, entangled, dark or, blackish red in colour, 
irregularly branched, with cylindrical axes, outer portion 
of thallus or cortex consisting of anticlinal branched 
rows of cells, tetrasporangia in sori or in groups 

6. Plants large, stellate or star-shaped cells present between 
the cortex and filamentous medulla, tetrasporangia not 
in sori but scattered in the cortex of the thallus 

8. Plants firmly gelatinous, flat or cylindrical, pinnately or 
radially branched, cortex in sectional view consisting 
of small anticlinal rows of cells 

8. Plants large, flat, soft and gelatinous, rose-red in colour 
and pinnately branched, cortex parenchymatous, not 
arranged in regular rows 

7. Central axis clearly visible in the sectional view of mature 
thallus, plants irregularly branched in all directions, and abundantly 
covered with short branchlets or ramuli, terminal portions of the 
branches twisted as tendrils, tetrasporangia zonate 

7. Central axis not clearly visible in the sectional view of mature or 
fully grown fronds 

9. Thallus with a medulla of very small cells, cortical cells larger 
than the medullary cells, plants dichotomously branched, 
brick-red or yellowish-red in colour, tetrasporangia zonate 

9. Medullary cells larger than the peripheral or cortical cells, 

10. Plants tufted, wiry, erect axes sparsely branched, provided with 
short determinate branchlets, 2-6 mm long, spirally or pinnately 
arranged, medulla with thick walled cells, 18-30 mm in diameter, 
tetrasporangia in swoolen branchlets 

10. Plants large, flat or cylindrical, with a meduHa of large colourless 
cells 100-500 mm in diameter, tetrasporangia scattered in the 
cortex of the fronds 

Spyridia (11) 

Gigartina acicularis 

Grateloupia (111) 

Ha/ymenia 
floresia 

Hypnea musciformis 

9 

Sarconema 
furcellatum 

.10 

Gelidiella acerosa 

11 

I V 

11, 

Cystocarps with a parenchymatous gonimoblast arrounded by 
carpospores, nutritive filaments present connecting the 
genimoblast tissue and the pericarp 

Cystocarps with a mass of carpospores arising from thread-like 
structures, pericarp loose; plants up to 20 cm tall, di- or 
subdictiotomously branched, 3-7 mm broad, proliferations 
arising from the basal parts of the thallus 

^24 

Gracilaria (IV) 

Rhodymenia dissecta 
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I. Key to the Species of Laurencia 

Plants cartilaginous, firmly attached to rocks by a broad disc, 
main axes and branches densely covered by short wart-like 
branchlets, 2-4 mm broad, peripheral cells of the thallus 
radially elongated 

Plants soft, attached by small discs or rhizoids, cylindrical 
and filiform, pinnately and multifariously branched, ultimate 
branchlets clavate, thallus 1 -2 mm broad, peripheral cells not 
radially elongated 

L. papulosa 

L. obtusa 

II. Key to the Species of Spyridia 

Plants bushy, ramified on all sides with long and cylindrical 
branches, branches not constricted near the base 

Plants closely branched at the upper parts, articulate, main 
axes moniliform, lateral branches short, fusiform and very 
much constricted near the base 

5. filamentosa 

S. fusiformis 

III. Key to the Species of Grateloupia 

Plants 10-25 cm tall, bushy with cylindrical and rarely 
compressed axes, pinnately, alternately and irregularly branched, 
fronds 2-3 mm compressed in diameter, filiform ... G. filicina 

Plants 10-12 cm tall, firmly attached to rocks, thallus 
compressed, 0.25 to 1.0 cm broad, sinuate, simple and 
pinnately branched ... G. lithophila 

IV. Key to the Species of Graciiaria 

1, Plants compressed or flat 

1. Plants cylindircal 

2. Plants regularly dichotomous with thick and cartilaginous 
fronds, margins entire, rarely proliferous 

2. Plants polychotomousiy, irregularly and sometimes pinnately 
branched with thin and brittle fronds, margins proliferous 

3. Plants small, succulent, sometimes constricted, branches upto 
4.0 mm in diameter, arched and decumbent, developing 
haptera on reaching the substratum 

3. Plants not succulent, 30 cm or more in height, fronds thin, 
2-3 mm in diameter 

4. Plants alternately, irregularly branched, branches hardly 
constricted, tetrasporangia surrounded by unmodified 
cortical cells 

4. Plants irregularly and multifariously branched, often grow 
up to 2.0 m in length, branches contricted below and 
tapering above, sometimes provided with short and 
spindle-shaped branchlets, tetrasporangia in slightly modified 
cortex, antheridia in deep cavities 

. , G. 

... G. 

... G. 

corticata 

foliifera 

crassa 

G. edulis 

G. verrucosa 

BULLETIN 41 25 



TWELVE 

BIBLIOGRAPHY 

AGADI, V. V. AND A. G. UNTAWALE. 1978. Marine algal flora of Goa coast Seaweed Res. Util., 3 
(1 & 2): 56-70. 

AGADI, V. v., N. B. BHOSLE AND A. G. UNTAWALE. 1978. Metal concentration in some seaweeds 
of Goa (India). Bot. Mar, 21 (4); 247-250. 

AGHARKAR, S. P. 1923. The present position of our knowledge of the aquatic flora of India-
Jour. Indian, bot. Soc, 3: 252-260. 

ANON, 1983. Proven Technology 7. Technology of cultured seaweed production. Mar. Fish. 
Infor. Ser. J QE. 54: 19-20. 

BACKGROUND, A 1976. "Nor i " farming in Japan (cultivation of the edible seaweeds of the 
genus/'or/3/?yra). In: Farming marine organisms low in tfie food chain. Development in 
Aquaculture and Fisheries Science. Vol. 1 (Ed. P. Korringa) Elsevier Scientific Publishing 
Co. Amsterdam, pp 17-48. 

BALAKRISHNAN Nair, N., N. SHOBA AND M. ARUNACHALAM. 1982. Algae from southern 
Kerala coast. Indian J. Mar Sol., 11 (3): 266-269. 

BARDACH, J. E. J., H. RYHTER AND W. 0. MCLARNEY. 1972. Seaweed culture. In: Aquaculture. 
The Farming and husbandry of Freshwater and Marine organisms. Wiley-lnterscience. A 
division of John Wiley & Sons, Inc. New York pp 790-840. 

BHANOERI, P. P. 1974 a. An estimate of ths iodina yielding ssawaad Asparagopsis taxiformis 
(Delile) Collins and Harvey from some subtidal reefs of Saurashtra coast. J. mar. biol. 
Ass. India., 75 (1):288-289. 

BHANDERI, P. P 1974 b. Culture of tha agar yielding seaweeds on ropes from Gujarat. J.mar-
biol. Ass. India, 16 (3):847-849. 

BHANDERI, P. P. AND Y. B. RAVAL. 1975. Possibility of seaweed cultivation along the Gujarat 
coast Seafood Export Jour., 7 (12):33-36. 

BHANDERI, P. P. ANDY. A. TRIVEDI. 1975. Seaweed resources of Hanumandandi reef and 
Vumani reef near Okha Port. Indian J. mar. Sci.. 4 (1):97-99. 

BHANDERI, P. P. AND Y. A. TRIVEDI. 1977. Rope culture of algin yielding seaweed Hormophysa 
triquetra (Linnaeus) Kuetzing. Bot. Mar. 20 (3):183-185. 

BHOSLE, N. B., V. K. DHARGALKAR AND A. G. UNTAWALE. 1975. Effect of seaweed extract on 
the growth of Phaseolus vulgaris L. Indian J, mar. Sci., 4:207-210. 

BISWAS, K. 1932. Census of Indian algae. Scope of algological studies in India. Rev. Algol., 
5:197-219. 

82 CMFRI 



BISWAS, K 1934. Progress of algological studies in India. Cur/-. Sc/., 3:237-241. 

BISWAS, K. 1945. A general review of the marine algae of the western coast of India. Jour. 
Bombay nat. Hist. Soc. 45:515-530. 

BLACK, W. A. P. 1954. Constituents of the marine algae. Ann. Rep. Chem. Soc. 50:322-335. 

BLANCO, G. J. 1973. Status and problems of coastal aquaculture in the Philippines. In: Coastal 
Aquaculture in the Indo-Pacific Region (Ed. T. V. R. Pillay) F. A. 0. Fishing News (Books) 
Ltd., pp. 60-67. 

BLUNDEN, G., C. J. BARWELL, K. J. FIDGEN AND K. JEWERS. 1981. A survey of some British 
marine algae for anti-influenza virus activity. Bot. Mar., 14 (5) 267-272. 

BOERGESEN, F. 1930. Some Indian green and brown algae especially from the shores of the 
Presidency of Bombay. Jour. Indian bot, Soc, 9:151 -174. 

BOERGESEN, F. 1931. Some Indian Rhodophyceae especially from the shores of the Presidency 
of Bombay—I. Kew. Bull.. No . / : 1-24. 

BOERGESEN, F. 1932a. Some Indian Rhodophyceae especially from the Presidency of 
Bombay—II. Kew. Bull., No. 3: 113-134. 

BOERGESEN, F. 1932 b. Some Indian green and brown algae especially from the Presidency 
of Bombay. Jour. Indian, bot. Soc, 11: 51-70. 

BOERGESEN, F. 1933 a. Some Indian Rhodophyceae especially from the Presidency of 
Bombay 111. Kew. Bull., No. 3: 113-142. 

BOERGESEN, F. 1933 b. Some Indian green and brown algae from the Presidency of Bombay. 
Jour. Indian bot. Soc, 12. 1-16. 

BOERGESEN, F. 1934 a. Some Indian Rhodophyceae especially from the Presidency of 
Bombay-IV. Kew. Bull., No. 4: 1 -30. 

BOERGESEN, F. 1934 b. Some marine algae from the northern part of the Arabian Sea with 
remarks on their geographical distribution. Kgl. Dansk. Vidensk. Selskab. Biol. Meddel.-
11 (6):1-72. 

BOERGESEN, F. 1935. A list of marine algae from Bombay. Kgl. Dansk. Vidansk. Sslskab Biol 
Meddel., /2 (2): 1-64. 

BOERGESEN, F. 1937 a. Contributions to a South Indian Marine Algal f lora-1. Jour. Indian 
bot. Soc, 16: 1 -56. 

BOERGESEN, F. 1937 b. Contributions to a South Indian Marine Algal flora-11. Jour. Indian bot. 
Soc. 16: 311-357. 

BOERGESEN, F. 1938. Contributions to a South Indian Marine Alga! flora-Ill. Jour. Indian bot. 
Soc. 17: 205-242. 

BOKIL, K. K., V. C. MEHTA AND D. S. DATAR. 1972. Seaweed as manure. I l l , Field manurial 
trials on Pennisetum typhoides S. H. (Pearl Millet) and Arachis hypogea (Groundnut). 
Bot. Mar.. 15 (3): 148-150. 

BULLETIN 41 83 



BOKIL, K. K., V. C. MEHTA AND D. S. DATAR. 1974. Seaweed as manure: I I . Pot culture 
manurial experiments on wheat. Phykos, 7 3 ( 1 ) : 1 5 

BOSE, J . L., KARIMULLAH AND S. SIDDIQUE. 1943. Manufacture of agar in India. J. Sci. 
Industr. Res., (India) 7: 98. 

BURELLY, P. 1968. Las algues d'eau douce Bou bee et. Cie, Paris. Tomes 1,2 and 3. 

BUKHARI, S. S. AND A. G. UNTAWALE. 1978. Seaweeds as liquid fertilizer and foliar spray. 
Seaweed Res. Util.,3 (1&2): 71-78. 

CACCAMESE, S., R. AZZOLINA, G. FURNARI, M. CORMACI AND S. GRASSO. 1980. Ant imi
crobial and antiviral activities of extracts from Mediterranean algae. Bot Mar, 23 {5): 
285-288. 

CACCAMESE, S., R. AZZOLINE, G. FURNARI, M. CORMACI AND S. GRASSO. 1981. Ant imi
crobial and antiviral activities of some marine algae from eastern Sicily. Bot Ma., 24 
(7): 365-367. 

CAMERON, M. C , A. G. ROSS AND E. G. V. PERCIVAL. 1948. Methods of the routine estimation 
of mannitol, alginic acid and combined fucose in seaweeds. Jour. Soc. Chem. Ind. 
London, 67: 161-164. 4 

CHACKO, P. I. AND C. MALU PILLAI. 1958. Studies on util isation of the seaweed resources 
of Madras State. Contr. Mar. Biol. St. Krusadai lslar)d. 6 :1 -12 . 

CHACKO, P. I., S. MAHADEVAN AND R. GANESAN, 1955. A guide to the field study of the > 
fauna and flora of Krusadai Island, Gulf of Mannar. Contr. Mar. Biol. St. Krusadai Island, 
3: 1-16. 

CHADEFAUD, M. 1960. Traite de Botanique, Tome 1, Masson et. cie, Paris. 

CHAKRABORTY, D. 1945. Agar-agar manufacture from Gracilaria confervoides. Jour. Proc. Inst. 
Chem. ( India), 17: 188. 

CHAPMAN, V. J . 1962. The algae, London. 

CHAPMAN, V. J . AND D. J. CHAPMAN. 1975. The algae. English Language Book Society and 

Macmil lan, 497 pp. 

CHAPMAN, V. J . AND D. J . CHAPMAN, 1980. Seaweeds and Their Uses. Third Edition, Chapman 

and Hall, London, pp 62 97. 

CHATURVEDI, D. K., S. S. VERMA AND S. P. KHARE. 1979. Studies on feeding marine algae 

(Gracilaria meal) to laying white leghorn birds, Proc. int. Symp. Marine Algae of the Indian 

Ocean Region, CSMCRI, Bhavnagar, India, p. 51 (Abstract). 

CHAUHAN, V. D. 1970. Variation in alginic acid content wi th growth stages in two species of 
Sargassum. Bot. Mar., 73 (1) : 57-58. 

CHAUHAN, V. D. 1972. Physiological ecology of the early stages of Sargassum swartzii (Turner) 
C. Ag. Bot. Mar. 7 5 ( 1 ) : 49 -51 . 

CHAUHAN, V. D. 1978. Report on the survey of marine algae resources of Maharashtra coast. 

Salt. Res. Ind., 74(1): 1-10. 

84 CMFRI 



CHAUHAN, V D. AND V. KRISHNAMURTHY. 1967. Observations on the output of oospores, their 
l iberation, viabi l i iy and germination in SaAgfassi/m swez/z/V (Turn) C. Ag. Proc. Semi Sea 
Salt and Piants, CSMCRI, Bhavnagar, pp. 197 -20 ' . 

CHAUHAN, V. D. AND V. KRISHNAMURTHY. 1968. An estimate of algin bearing seaweeds in the 
Gulf of Kutch. Curr. Sci 37: 648. 

CHAUHAN, V. D. AND 0. P. MAIRH. 1978. Report on the survey of marine algae resourcss of 

Saurashtra coast, India. Sa/r /?es. / /70 ' . , /4 (2 ) : 21 -41 , 

CHAUHAN, V. D. AND H V. JOSHI. 1979. Effect of lndole-3-Acetic acid and Gibberellic acids on 
the early growth of Sargassum. Proc. Int. Seaweed Symp. Marine Algae of the Indian Ocean 
Region. CSMCRI, Bhavnagar, India, p. 23 (Abstract). 

CHEN, T. P. 1976. Culture of Gracilaria. \n : Aquaculture practices in Taiwan. Page Bros 
(Norwich) Ltd. pp. 145-149. 

CHENNUBHOTLA, V. S. K. 1976. Seaweed Culture. Indian Science Congress 63rdSession, Waltair 

{Abstract). 

CHENNUBHOTLA, V. S. K. 1977. Food from the sea: food from the seaweeds. Seafood Export 

Jour., 9 (3): 1-4. 

CHENNUBHOTLA, V. S. K., M'. NAJMUDDIN AND BIDYADHAR NAYAK. 1977 a. A comparative 

study of the yield and physical properties of agar-agar from different blends of seaweeds. 

Seaweed Res. Util., 2 (2): 87-90. 

CHENNUBHOTLA, V. S. K., S. KALIMUTHU, N. KALIAPERUMAL AND J . R. RAMALINGAM. 
1977 b. Studies on the growth variation, aiginic acid and mannitol contents in Padina 
gymnospora (Kuetzing) Vickers. Seaweed Res. Util.. 2 (2) : 91-94. 

CHENNUBHOTLA, V. S. K., S. KALIMUTHU, M. NAJMUDDIN AND M, SELVARAJ. 1977 c. Field 

culture of Gelidiella acerosa in the inshore waters of Gulf of Mannar. Supplement to Jour. 

Phycol. Vol. 13, Abstract No. 454. 

CHENNUBHOTLA, V. S. K., N. KALIAPERUMAL AND S. KALIMUTHU. 1978 a. Culture o\ Gracilaria 

erft///5 in the inshore waters of Gulf of Mannar (Mandapam). Indian J. Fish., 25 {\ & 2): 

228-229. 

CHENNUBHOTLA, V. S. K., N. KALIAPERUMAL AND S. KALIMUTHU. 1978 b. Seasonal changes 
in growth, fruit ing cycle and oospore output in Turbinaria conoides (J . Ag.) Kuetzing. 6ot. 
IVIar., 21 (1): 67-69 

CHENNUBHOTLA, V. S. K., KALIMUTHU, M. NAJMUDDIN, R. PANIGRAHY AND M. SELVARAJ. 

1979. Seasonal variation in growth, yield of agar-agar and its physical properties in some 

agarophytes of Tamil Nadu Coast. Proc. Int. Symp. Marine Algae of the Indian Ocean 

Region. CSMCRI, Bhavnagar, India p. 41 (Abstract). 

CHENNUBHOTLA, V. S. K., N. KALIAPERUMAL AND S. KALIMUTHU. 1981. Seaweed recipes 

and other practical uses of seaweeds. Seafood Export Jour., 75 (10) : 9-16' 

CHENNUBHOTLA, V. S. K., N. KALIAPERUMAL, S. KALIMUTHU, M. SELVARAJ, J . R. 

RAMALINGAM AND M. NAJNUDDIN. 1982. Seasonal changes in growth and aiginic 

BULLETIN 41 85 



acid and mannitol contents in Sargassum ilicifolium (Turner) J. Agardh and S. myrio-
cystum J. Agardh. Indian J. Mar. Sci., 11 (2): 195-196. 

CHENNUBHOTLA, V. S. K. 1981. Status of seaweed industry in India. U N D P Report on the 
Training Course on Gracilaria aigae of the South China Sea Fisheries Development 
and co-ordinating Programme, Manila, Philippines. No SCS/Gen/81/29: 139-145. 

CHENNUBHOTLA, V. S. K., N. KALIAPERUMAL, S. KALIMUTHU AND PVR. NAIR. 1983. 
Biology of the economically important Indian seaweeds. Collected Abstracts of the 
International Seaweed Symposium, Qingdao, China. 

CHENNUBHOTLA, V. S. K , S. KALIMUTHU, M. NAJMUDDIN, R. PANIGRAPHY AND 
M. SELVARAJ. 1986. Changes in growth and phycocolloid content of Gelidiella 
acerosa and Gracilaria edulis. Seaweed Res. Utiln. 5 (1 & 2) : 45-48. 

CHENNUBHOTLA, V. S. K., N. KALIAPERUMAL, J. R. RAMALINGAM AND S. KALI VIUTHU. 
1986 Growth, Reproduction and spore output in Gracilaria foliifera (Forskkal) 
Boergesen and Gracilariopsis sjoestedtii (Kylin) Dawson around Mandapam. Indian 
J. Fish. 53 (1): 76-84. 

CHENNUBHOTLA, V. S. K., S. KALIMUTHU AND M. SELVARAJ. 1986. Seaweed cul ture-
its feasibility and industrial utilization Proc. Symp. Coastal Aquaculture 4: 1206-1209. 

CHENNUBHOTLA, V. S. K., B. S. RAMACHANDRUDU, P. KALADHARAN AND S. K. DHARMARAJ. 
1987. Seaweed resources of Kerala coast. Seminar on Fisheries Research and 
Development in Kerala. Trivandrum (Abstract). 

CHENNUBHOVLA, V. S. K., M. NAJMUEDIN, J. R. RAMALINGAM AND N. KALIAPERUMAL. 
1987. Biochemical composition of some marine algae of Mandapam cost (South 
India). Symposium on Research and Development in Marine Fisheries. Mandapam 
camp. 

CHENNUBHOTLA, V. S. K., N. KALIAPERUMAL AND M. S. RAJAGOPALAN. 1987. Seaweed 
culture in india—An appraisal. Ibid. 

CHIDAMBARAM, K. AND M. M. UNNY. 1947. Note on the value of seaweeds as manure. 
Madras Agri. Jour. (July). 

CHIDAMBARAM, K. AND M. M. UNNY. 1953. Note on the value of seaweeds as manure. 1st 
Int. Seaweed Symp., pp. 67-68. 

CHRISTENSEN, T. 1962. Alger. In systematisk Botanik (Ed. T. W. Bocher, M. Lange and 
T. Sorenson) Vol.2. No. 2. Munkagaard, Copenhagen. 178 pp. 

DAVE, H. M., V. SITAKARA RAO AND U. K. TIPNIS. 1969. Iodine content of marine algae from 
Saurashtra coast. Phykos, 8: 68-70. 

DAVE, M.J. AND R. G. PAREKH. 1975. Protein content of green seaweeds from Saurashtra 
coast. Salt. Res. Indi., 11 (2): 41-44. 

DEVE, M. J. , S. K. GARG AND E. R. R. IYENGAR. 1977. Assessment of the possibility of 
seaweeds to be utilised as supplementary animal feed. Sa/r/?es.//7c/., 13(1&2): 33-40. 

86 CMFRI 



DAVE, M. J . , R. G. PAREKH, S. K. GARG AND D. J. METHA. 1979. Preparation of seaweed 

meal for the feeding of farm animals. Salt Res. Ind., 15 (2) ; 34-38. 

DAVIDSON, F. E. 1950, The effect of auxin on the growth of marine algae. Amer Jour. Bot., 

57. '502-510. 

DAWSON, E. Y. 1966. l\/larine Botany: An introduction. Holt, Rinehart and Winston Inc, New York. 
371 pp. 

DE JUSSIEU, A. L. 1 789. Genera plantarum secundum ordines naturales disposita, Paris. 498 pp. 

DESAI, B. N. 1967. Seaweed resources and extraction of alginate and agar. Proc. Semi 

Sea Salt and Plants. CSMCRI, Bhavnagar, pp. 343-351. 

DEVEAU, L. E. AND J. R. CASTLE. '979 . The industrial development of farmed marine algae. The 

case history or Euctienuma in the Philippines and USA. In: Advances in Aquaculture 

(Ed. T. V. R. Pillay and Wm. A. Dil l) F. A. 0 . Fishing News Books Ltd. England, 

pp 410-415. 

DHANDUKIA, M. M. AND R. SESHADRI. 1969. Arsenic content in marine algae. Pfiykosa, 

8: 108-111. 

DHARGALKAR, V. K. 1979. Biochemical studies on Ulva reticulata Forsskal. Proc. Int. Symp. 

Marine Algae of the Indian Ocean Region, CSMCRI, Bhavnagar, p. 40 (Abstract) 

HARGALKAR, V, K., T. G. JAGTAP AND A. G. UNTAWALE. 1980. Biochemical constituents of 

seaweeds along the Maharashtra coast. Indian. J. Mar. Sci.. 2 ( 4 ) : 297-299. 

DHARGALKAR, V. K., V. V. AGADI AND A. G. UNTAWALE. 1981. Occurrence of Porphyra 

vietnamensis (Bangiales, Rhodophyta) along the Goa coast. Mahasagar, 14 (1); 75-77. 

DIXIT, S. C. 1964. Species list of Indian marine algae determined by Boergesen. J. Uni. Bombay. 
32 (2 -5 ) : 1-23. 

DIXIT, S. C. 1968. Species list of Indian marine algae- II J. Univ. Bombay, 36 (3-5): 9-24. 

DODGE, J . D. 1969. A review of the f ine structure of algal eye spots. Br phycol. J. 4 

199-210 

DOSHI, Y. A. AND P SREENIVASA RAO. 1967 a. Stable agar by gamma irradiation Nature' 

216: 931 . 

DOSHI, Y. A. AND P. SREENIVASA RAO. 1967 b. Radiation induced enhancement of gel 

strength in red seaweeds. Indian Jour Chem., 5: 342-343. 

DOSHI, Y. A., P. V. RAJU AND P. SREENIVASA RAO. 1968. A relation between the sulphate 

content in red seaweeds and the gel strength of agar. Sci. Cul., 34: 493. 

DOUGHERTY, E.G. AND ALLEN, M. B. i960 . In: Comparative biochemistry of photoreactive 

systems (Ed. M. B Al len). Academic Press, New York and London, pp. 129-143. 

DURAIRAJ, S., K. G. JOSEPH AND M. KINGSLEY LAINE. 1978. Preparation of sodium alginate 

with improved viscosity. Seaweed Res. Util, 3 (1&2) : 5-8. 

^ULLEtlN 41 87 



EICHLER, A. W. 1886. Syllabus der Vorlesunqen uber speciella and Medicinisch-pharmaceutische 
Botanik, 4th Ed. Berlin 

ENDLICHER, S. 1836. Genera plantarum secundum ordines naturales disposita. Vindbonae 

FELDMANN, G. 1963. In Precis de Botanique. (Ed. M. Chadefaud and M. Emberger) Masson 

et. Cie, Paris, pp 83-249. 

FOTT, B. 1959. Algenkunde, Gustav Fisher, Jena. 

FRITSCH, F. E. 1935. The structure arid reproduction of algae, Vol. I. University Press 

Cambridge, pp. 1 - 791 . 

FURUKAWA, A. 1973. Present status of Japanese marine aquaculture \n: Coastal Aquaculture 

in Indu-Pacific Region (Ed. T. V. R. Pil lay). F. A. 0 Fishing News (Books) Ltd., pp, 29-47-

GARBER, P., J . D. DUTCHER, E .G.ADAMS AND J R. SHERMAN. 1958. Protective effects 

of seaweed extracts for chicken embryos infected with influenza B or mumps virus. 

Proc. Soc. Exp. Biol. Med, 99. 590-593. 

GOLDSTEIN, M. E. 1973. Regeneration and vegetative propagation of the agarophyte Gracilaria 
debilis (Forsrkal) Boergesen. (Rhodophyceae) Bot.Mar.,26 (4) : 226-228. 

GOPALAKRISHNAN, P. 1969. Some marine algae from the Gulf of Kutch. Phykos, 8: 61-67. 

GOPALAKRISHNAN, P. 1970. Some observation on the shore ecology of the Okha coast. 

J. mar. biol. Ass. India. 12 (1 & 2) : 15-34. 

GUIST, G.G., C. J. DAWES AND J. R. CASTLE. 1982. Mariculture of the red seaweed, Hypnea 
musciformis. Aquaculture, 28 (3, 4): 375-384. 

HARVEY, W. H. 1836. Algae. In Flora Hibernica, Mackay, J . T . D u b l i n . 

HENRIQUEZ, P., A. CANDIA, R. NORAMBUENA, M. SILVA AND R. ZEMELMAN. 1979. 
Antibiotic properties of marine algae. I I . Screening of Chilean marine algae for 
antimicrobial activity, fior./War, 22 (7): 451-453. 

HORNELL, J . 1918. Report on the further development of fishery resources of Baroda State. 

HUMM, H. J , 1951. The red algae of economic importance. Agar and related phycocolloids. 
In: Marine Products of Commerce (Ed. Tressler, D K,). New York. 

IYENGAR, M. 0 . P. 1957. Algology in progress of science in India. Sn. VI. Botany. Natn. 
Inst. Sci. India. New Delhi: 229-251. 

JAGANNATHAN, V. AND R. VENKATAKRISHNAN, 1979. Nutritional investigations of seaweeds 

in chick ration. Proc. Int. Symp on Marine Algae of the Indian Ocean Region CSMCRI, 

Bhavnagar, India pp. 49-51 (Abstract). 

JAMES, P. S. B. R., V. S. K. CHENNUBHOTLA AND RODRIGO. 1980. Studies on the fauna 

associated with the cultured seaweed Gracilaria edulis. Proc Symp. Coastal Aquaculture, 

M. B. A. I,, Cochin, India, p. I l l (Abstract) 

88 CMFRI 



JOSEPH, I. AND S MAHADEVAN, 1948. Production of agar-agar. Dept Res. Univ. Travancore, 
Rep. for Septen, pp. 55-60. 

JOSEPH, I., K. GANAPATHY AND S RAMAMURTHY. 1948 Recoverable iodine from Indian 
Sargassum. Dept. Res. Univ. Travancore, Rep. for Septen., pp. 60-61. 

JOSHI, A. C. 1949. Indian Botany; present position and prospects. Presidential Address. Four. 
Indian hot. Soc, 28: 1-15, 

JOSHI, H. V. AND V. KRISHNAMURTHY. 1971. The species of £A?fe/-o/no/-p/7a from India Bot. 
J. Linn. Soc. 65 (1): 119-128. 

KALE, S. R. AND KRISHNAIVIURTHY. 1967. Effect of different media on the germlings of 
U/va factuca var. rigida. Pfiy/(os, 6 (1 & 2): 32-35 

KALIAPERUIVIAL, N. AND M. UMAMAHESWARA RAO. 1975. Growth, fruiting cycle and 
oospore output in Turbinaria decurrens Bory. Indian J. Fish., 22 (1 & 2): 225-230. 

KALIAPERUMAL, N. AND S. KALIMUTHU. 1976. Changes in growth, reproduction, alginic 
acid and mannitol contents in Turbinaria decurrens Bory. Bot. l\Aar., 19: 157-159. 

KALIAPERUMAL, N. AND, M. UMAMAHESWARA RAO. 1981. Studies on the standing crop 
and phycocolloid of Gelidium pusillum and Pterocladia heteroplatos Indian J. Bot, 4 
(2): 91-95. 

KALIAPERUMAL, N.AND M. UMAMAHESWARA RAO. 1982, Seasonal growth and reproduction 
of Gelidiopiss variabilis (Greville) Schmitz J, Exp. Mar. Biol. Ecol., 61: 265-270. 

KALIAPERUMAL, N , V. S. K. CHENNUBHOTLA AND S. KALIMUTHU. 1977. Growth, reproduction 
and liberation of oospores in Turbinaria ornata (Turner) J. Agardh. Indian. J. iVIar. Sci., 
6. (2): 178-179. 

KALIMUTHU, S 1980. Variations in growth and mannitol and aiginic acid contents of Sargassum 
myriocystum J, Agardh Indian J. Fish ,27{\ & 2): 265-266. 

KALIMUTHU, S., V. S. K. CHENNUBHOTLA. M. SELVARAJ, M. NAJMUDDIN AND PANIGRAHY, 
1980. Alginic acid and mannitol contents in relation to growth in Stoechospermum 
marginatum (C Agardh) Kuetzing. Indian Fish, 27 (1 & 2): 267-269. 

KANNAN, L. AND K. KRISHNAMURTHY. 1978. A survey of the algae of the Porto-Novo region 
(Coromandel Coast. Bay of Bengal). Seaweed. Res. Util. 5 (1 & 2): 1-4. 

KAPPANNA, A. N. AND V. SITAKARA RAO. 1932. Iodine content of marine algae from Gujarat 
coast. Jour. Sci. Indust. Res. (India), 21: 559-560. 

KAPPANNA, A. N.AND A. VISWESWARA RAO. 1963. Preparation and properties of agar-agar 
from Indian seaweeds. Indian Jour. Tech. 1: 22A. 

KAPPANNA, A. N,, A. VISWESWARA RAO AND I. C. MODY. 1962. Alginic acid content of some 
of the brown seaweeds of Sourashtra coast. Curr. Sci., 31: 463-464. 

KARUNAKAR, P. D., M. S. RAJU AND S. VARADARAJAN. 1948. Manufacture of agar-agar from 
seaweed, Gracilaria lichenoides. Indian Vet. J., 24: 274. 

BJLLETIN 41 89 



KOSHY. T. K. AND C. C. JOHN. 1948. Survey of Grac/'/ar/a resources of Travancore coast. Depf. 
Res Unia. Travancore. Rep. for Septen.. pp 53-55. 

KOW, T. A., Y. S. LING AND T. W. HIN. 1973. Experiments in coastal aquculture in Singapore. 
\n: Coastal Aquaculture in ttie Indo-Pacific Regions (Ed. V. V. R. Piliay) F. A. 0. Fishing 
News (Books) Ltd., England pp. 375-383. 

KRISHNAMURTHY, v. 1967. Marine algal cultivation-necessity, principles and problems. Proc, 
Semi. Sea Salt and Plants CSMCRI, Bhavnagar. pp. 327-333. 

KRISHNAMURTHY, V. 1980. The marine algae of Tiruchendur, South India. Seaweed Res. Util., 
4(1) : 49-58. 

KRISHNAMURTHY, V. AND H. V. JOSHI, 1969. The species of Uiva Indian waters. Bot J. Linn. 
Soc.62: 123-130. 

KRISHNAMURTHY, V. AND H. V. Joshi. 1970. A Check-list of Indian Marine Algae, CSMCRI, 
Bhavnagar. pp. 1-36. 

KRISHNAMURTHY, V. R.VENUGOPAL. J. G. THIAGARAJ AND H. N. SHAH. 1957. Estimating 
drift seaweeds on the Indian coasts. Proc. Semi. Sea Salt and Plants, CSMCRI, Bhavnagar, 
pp. 315-320. 

KRISHNAMURTHY, V., P. V. RAJU AND R. VENUGOPAL. 1969. An aberrant life history in 
Gracilaria edulis (Gme\.) SWva and Gracilaria corticata J. Ag. Curr. Sc/., 5S (14): 343-344. 

KRISHNAMURTHY, V., P.V. RAJU AND P. C. THOMAS. 1975. On augmenting seaweed resources 
of India. J mar biol. Ass. India., 17. (2): 181-185. 

KUROGI, M. 1963. Recent laver cultivation in Japan. Fisfiing News Intl., 2 (3): 269-274. 

LANGALIA, J. K., K. SESHADRI AND D. S. DATAR. 1967. The alkali contents of the marine 
algae. Proc. Semi Sea. SaJt and Plants, CSMCRI, Bhavnagar pp. 289-295. 

LEVRING, T., H. A. HOPPE AND 0. J. SCHMID. 1969. Marine Algae. A survey of Research and 
Utilization. Gram, be Gruyter & Co., Hamburg, pp. 1-421. 

LEWIS, E. J. 1962 a. Studies on the proteins, peptides, and free aminoacid contents in some 
species of Padina from south-eastern coast of India. Curr Sci, 31. 90-92, 

LEWIS, E. J 1962 b. Studies on the proteins peptides and free aminoacid contents in some 
species of brown algae from south-eastern coast of India. Rev. Algol., 6: 209-216. 

LEWIS, E. J. 1963 a. Studies on the proteins, peptides and free aminoacid contents in some 
species of marine algae from south-eastern coast of India. Rev., Algol., 7: 15-25. 

LEWIS, E. J. 1963 b. The proteins, peptides and free aminoacid composition in species of 
Acanthophora from south east coast of India Rev., Algol., 7: 237-241 

LEWIS, E. J. 1963 c. Studies on the proteins, peptides and free aminoacid contents in some 
species of red algae from south-eastern coast of India. Proc. natn. Inst. Sci. India, 29-
137-145. 

LEWIS, E. J. 1963 d. Studies on fortnightly analysis of the proteins, peptides and free aminoacids 
in some marine algae from Bombay. Proc. natn. Inst. Sci. India, 29: 363-286. 

90 CMFRI 



LEWIS, E. J. 1967. A review of protein, peptide, and free aminoacid contents of Indian Marine 
Algae. Proc. Semi. Sea Salt and Plants, CSMCRI, Bhavnagar, pp. 296-308. 

LEWIS, E. J. AND E. A. GONZALVES. 1959 a. Studies on the free aminoacid contents of some 
marine algae from Bombay, Jour. Univ. Bombay, 28: 1-5. 

LEWIS, E. J. AND E. A. GONZALVES. 1959 b. Aminoacid contents of the erect and creeping fronds 
of species of Caulerpa from Bombay. Jour. mar. biol. Ass. India, 1: 54-56. 

LEWIS, E. J. AND E. A. GONZALVES. 1959 c. Studies on the free aminoacid contents of species 
of Caulerpa from Bombay. Jour, mar biol Ass. India, 1: 203-205. 

LEWIS, E J. AND E. A. GONZALVES. I960. Aminoacid contents of some marine algae from 
Bombay. New Phytol, 59. 109-115. 

LEWIS, E. J. AND E. A. GONZALVES 1962 a. Studies on the protein, peptide and free aminoacids 
in cystocarpic and tetrasporic plants of Agardhiella roubusta from Bombay. New Phytol., 
61: 288-290. 

LEWIS, E. J. AND E. A. GONZALVES. 1962 b. The protein, peptide and aminoacid contents of 
some species of marine algae from Bombay. Mn. Bot. N. S., 26. 301-316. 

LEWIS, E. J. AND E. A. GONZALVES. 1962 c: Periodic studies of the proteins, peptides and free 
aminoacid \n Enteromorpha prolifera, f. capillaris and Ulva lactuca var. rigida. Ann. Bot. 
N.S.. 26:ZM-Zn. 

LING, S. W. 1973. A review of the status and problems of coastal aquaculture in the Indo-Pacific 
Region. \n. Coastal Aquaculture in the Indo-Pacific Region. (Ed T. V. R. Pillay) F. A. 0. 
Fishing News (Books) Ltd.. pp. 2-25. 

LINNAEUS, C. 1754. Genera plantarum. Holmiae. 500 pp 

MAHONTY, C. B. 1956. Fishery byproducts industry in India—Seaweeds, in : Progress of Fisheries 
Development in India-Cultack. 

MAIRH, 0. P. 1982. Seasonal variation in alginic acid and viscosity of sodium alginate from a 
brown alga Cystoseira indica (Thivy et Doshi) Mairh, from Port Okha Seaweed Res Util., 
2 ( 1 ) : 43-46. 

MAIRH, 0. P. AND V. KRISHNAMURTHY. 1968. Observations on the germination of spores and 
growth of germlings in a Cystoseira. Jour. Indian bot. Soc. 47: 256-263. 

MAIRH, 0. P. AND P. SREENIVASS RAO. 1978. Culture studies on Gelidium pusillum (Stack). 
Le Jolis. fior./War, 27 (3) : 169-174. 

MAIRH, 0. P., P.C.THOMAS, B. K. RAMAVAT AND P. SREENIVASA RAO. 1979. Fertilizer 
pellets and their application in the field cultivation of Gelidiella acerosa (Forssk.) Feld et 
Hamel. Proc. Int. Symp. Marine Algae of Indian Ocean Region, CSMCRI, Bhavnagar, India. 
Abstract No. 12. 

MATHIESON, A. C. 1969. The promise of seaweed. Oceanology Intl., Jan/Eeb. 1969. pp, 37-39. 

MEHTA, B. R. AND R. G. PAREKH. 1978. Mannitol content in brown algae of the coast of 
Sourashtra. Bot. Mar, 21 (4) : 251-252. 

BtilUETIN 41 91 



MEHTA, V. C, B. S. TRIVEDI, K. K. BOKIL AND M. R. NARAYANA. 1967. Seaweeds as manure: 
I- Studies on nitrification. Proc. Semi. Sea Salt and Plants. CSMCRI, Bhavnagar pp. 
357-365. 

IVIICHANEK, G. 1975. Seaweed resources of the Ocean, F. A. 0, Fish. Tech. Rep. No. 138. pp 
1-126. 

MISRA, J . N. 1966. Phaeophyceae in India. I. C. A R. New Delhi, pp. 1-203. 

IVIITRA, G. 1946. Development of Chilka Lake, Cuttacl< 

MIURA, A. 1975. Porphyra cultivation in Japan. \r\: Advance of phycology in Japan. (Ed. J. 
Tokida AND H. Hirose) Dr. W. Jung b. v. Publishers, The Hague, pp. 273-304. 

MOHAN JOSEPH, M. AND V. KRISHNAMURTHY. 1977. Studies on the shedding of carpospores 
in Gracilaria corticata J. Ag. Seaweeds Res Util., 2(1) : 1-8. 

MURTHY, M. S. AND P. RADJA. 1978. Eco-biochemical studies on some economically important 
intertidal algae from Port Okha (India). Bot. Mar., 21 (7) : 417-422. 

NAQVI, S. W. A ,MITTAL, S. Y. KAMAT, SOLIMABI AND C V. G REDDY. 1979. Bromine content 
in some seaweeds of Goa (central west coast of India). Bot. Mar., 22 (7) : 455-457. 

NAQVI, S. W. A., SOLIMABI, S. Y. KAMAT, L FERNANDES AND C. V. G. REDDY. 1931. Scree-
ning of some marine plants from the Indian coast for biological activity. Bot. Mar., 24 
(1) : 51-55. 

NEELA, M. V. 1956. Analysis of seaweeds. Home. Sci. Bull. Women's Christian Coll.. Madras. 

NEISH, I. C. 1979. Developments in the culture of algae and seaweeds and the future of the 
industry. In : Advances in Aquaculture (Ed. T. V. R. Pillay and Wm. A. Dill) FAO Fishing 
News (Books) Ltd. England pp. 395-402. 

OZA, R. M. 1971. Effect of lAA on the growth of fragment of Gracilaria corticata, J. Ag, Seaweed 
Res. Util., 1 : 48-49. 

OZA, R. M. 1978. Studies on Indian Gracilaria. \l. Seasonal variation In agar and gel strength of 
Gracilaria corticata. J. Ag. occurring on the coast of Veraval. Bot. Mar., 27 (3) : 165-167. 

OZA, R. M. AND V. KRISHNAMURTHY. 1968. Studies on carposporic rhythm of Gracilaria 
verrucosa (Huds) Papenf. Bot. Mar.. 11 (1-4) : 118-121. 

OZA, R. M. AND P. SREENIVASA RAO. 1977. Effect of different culture media on growth and 
sporulation of laboratory raised germlings of Ulva fasciata Bot. Mar., 20 (7):427-AS]. 

PAPENFUSS, G. F. 1955. Classification of the algae. In: A Century of Progress in the Natural 
Sciences, 1853-1953. Calif. Acad. Sci. San Francisco, pp. 115-224. 

PAREKH, R. G. AND VISWESWARA RAO. 1964. Extraction of bulk proteins from the green 
seaweed, Ulva rigida. Indian Jour. Tech., 2: 387. 

PAREKH, R. G, L. V. MARU AND M.J.DAVE. 1977. Chemical composition of green seaweeds 
of Saurashtra Coast. Bot. Mar. 20 (6): 359-362. 

PARIJA, P AND B. PARIJA. 1946. Algal succession on a rocky island named Charai Guha 
in the Chilka Lake. Jour. Indian bot. Soc. (M. 0. P. Iyengar Commemo. Vol.) pp. 375-379. 

92 CMFRl 



PARKER, H. S. 1974. The culture of red algal genus Eucheuma in the Philippines Aquaculture, 
3 (4): 425-439. 

PASCHER, A. 1914. Ber. dtsch. bot. Ges. 32,136. 

PATEL, B. A. AND G. V. JOSHI. 1967. SeasonI variations in chemical composition in Ulva 
lactuca and seawater. Indian. Jour. exp. Biol., 5: 236-238. 

PATEL, J. B., B. V. GOPAL, V. R. NAGULAN, K. SUBBARAMAIAH AND P. C. THOMAS. 1979. 
Experimental field cultivation of Gelidiella acerosa at Ervadi, India. Proc. Int Symp. 
Marine Algae of the Indian Ocean Region, CSMCRI, Bhavnagar, India, pp. l^-lb 
(Abstract). 

PATEL, J. B., B. V. GOPAL. V. R. NAGULAN, K SUBBARAMAIAH AND P. C. THOMAS, 1980. 
Experimental field cultivation of Gelidiella acerosa at Ervadi, India. Symp. Coastal 
Aquaculture, Marine Biological Association of India, Cochin p. 189 (Abstract). 

PERCIVAL, E. 1968. Marine algal carbohydrates. Oceanogr. Mar. biol. Ann. Rev., 6: 137-161. 

PILLAI, V. K. 1955 a. Observations on the ionic composition of bluegreen algae growing in saline 
lagoons. Proc. nitn. Inst. Sci. India, 21: 90-102. 

PILLAI, v. K., 1955 b. Utilization of natural byproducts for the cultivation of blue-green algae. 
Curr. Sci., 24: 21. 

PILLAI, V. K. 1955 c. Water soluble constituents of Grac//ar/a//c/?e/70/rfes. Jour. Sci- Indust. Res. 
(India), 14B.W1ZM1. 

PILLAI, v. K 1956. Chemical studies on Indian seaweeds. I: Mineral constituents. Proc. Indian 
Acad. Sci., B. 44: 3-29. 

PILLAI, V. K. 1957 a. Chemicalstudiosonlndianseaweads.il: Partition of Nitrogen. Proc. Indian 
Acad. Sci.. B 45: 43-63. 

PILLAI, V. K. 1957 b. Chemical studies on Indian seaweeds. Ill: Partition of Sulphur./'roc, Indian 
Acad. Sci.. B 45: 101-121. 

PILLAI, V . K . I 957 c. Alginic acid from Sa/"fliassu/77 seaweeds, Res. Ind. 2. 70-T\. 

PILLAI, V. K. 1964. Studies on the use of alginates in frozen fishery products. Fishery. Tech. 
; : 176-179. 

PRESCOTT, G. W. 1968. The algae: A review. Haughton Mifflin Co., Boston 436 pp. 

PROVASOLI, L. 1957. Effect of plant hormones on Ulva. Biol. Bull.. 114: 375-384. 

QASIM, S. Z. AND M. V. M. WAFAR. 1979. Occurrence of living corals at several places along 
the west coast of India. Mahasagar. 72 (1): 53-58. 

RAGOTHAMAN, G. 1979. Littoral algal survey of south Gujarat coast (Devka, Golvad and 
Daman), Proc. Int. Symp. Marine Algae of the Indian Ocean Region CSMCRI, Bhavnagar, 
India, p. 6 (Abstract). 

9ULLETIN 41 9 3 

http://Chemicalstudiosonlndianseaweads.il


RAJU, p. V. 1971. The effect of in situ application of growth hormones and fertilizers on photo-
synthetic c'* incorporation in some marina algae. Bot. Mar. 14 (2): 129-131. 

RAJU, P. V. AND P. C. THOMAS. 1971. Experimental field cultivation of Gracilaria, edulis (Gmel). 
Silva. Bot Mar., 14(2): 71-75. 

RAJU, P. V. AND R. VENUGOPAL. 1971. Appearance and growth of Sargassum plagiophyllum 
(Mart.) C. Ag. on a fresh substratum. Bot. Mar. /4 (1): 36-38. 

RAMA RAO, K. 1970. Studies on growth cycle and phycocolloid content in Hypnea musciformis 
(Wulf.) Lamour. Bot. Mar.. 13 (2): 163-165. 

RAMA RAO, K. 1979. Studies on Indian H/pri93ceaa—V. Spores and natural propaguies in the 
selected species of Hypnea. the potential Indian Carrageenophyte, for its field cultivation. 
Proc. Int Symp. Marine Algae of the Indian Ocean Region. CSMCRI, Bhavnagar. India, 
pp 30-31 (Abstract). 

RAMA RAO, K AND V. KRISHNAMURTHY. 1968. Study of the preparation and properties of 
phycocolloid from Hypnea musciformis (Wulf.) Lamour. from Veraval, Gujarat coast, Bot. 
Mar.,11:\2Q-\ZZ. 

RAMA RAO, K. AND P. C. THOMAS. 1974. Shedding of carpospores in Gracilaria edulis (Gmel.) 
Silva. Phykos. 13 (1) : 54-59. 

RAMA RAO, K. AND V. KRISHNAMURTHY. 1978. Studies on Indian Hypneaceae. I. Seasonal 
variation in phycocolloid content in two species of Hypnea (Gigartinales, Rhodophyceae). 
Bot. Mar.. 21 (4): 257-259. 

RAMA RAO, K. AND K. SUBBARAMAIAH 1980. A technique for the field cultivation of Hypnea 
musciformis (Wulf.) Lamour., a carrageenophyte. Symp. Coastal Aquaculture. M. B. A. I., 
Cochin, India, p. 189 (Abstract). 

RANDHAWA, M. S. 1930, Historical review. Address; in: Proc. Symp. Algology. ICAR, New Delhi, 
pp. 4-24. 

ROUND, F. E. 1973. The Biology of the Algae, Edward Arnold, Londbn-278 pp. 

RYTHER, J. H. 1968 a. Porphyra (Nori) culture in Japan. The status and potential of aquaculture 
particularly invertebrate and algae culture. Part II. Invertebrate and algae culture. 
(Reproduced by National Technical Service, Springfield. Va. 22151). pp. 228-241. 

RYTHER, J. H. 1968 b. fy/7£/a/-/a culture in Japan. The status and potential of aquaculture; parti
cularly invertebrate and algae culture. Part II. Invertebrate and algae culture (Reproduced 
by National Technical Information Service, Springfield. Va. 22151). pp. 242-248. 

SADASIVAN PILLAI, K. 1961. Alginic acid from Sargassum seaweeds of Indian coasts—Its 
extraction on a cottage industry basis. Chemical age of India, 12 : 425-430. 

SADASIVAN PILLAI, K. AND N. S. VARIER. 1952. Studies on the structure of alginic acid from 
the Sargassum seaweeds of Cape Comorin. Jour. Proc. Inst. Chem., (India), 24 : 205. 

SAITO, Y. 1975, Undaria. In : Advance of Phycology in Japan (Ed. J. Tokida and H. Hirose) 
Dr. W. Jung b. v. Publishers, The Hague, pp. 304-320. 

94̂  CMFRl 



SAITO, Y. 1979. Seaweed aquaculture in the North West Pacific. In :/4£/i/a/7ce/>? Aquaculture 
(Ed. T. V. R. Pilly and Wm. A. Dill). F. A. 0. Fishing News (Books) Ltd. England, pp. 
402-410. 

SARMA, Y. S. R. K. AND M. KHAN. 1980. Algal taxonomy in India. Botanical records and 
monogfaphs-2. Today and Tomorrow's Printers and Publishers, New Delhi, pp. 1 -153. 

SHAH, H. N. AND A. V. RAO. 1969. Recovery of mannitol from Indian brown seaweeds. Res. 
//jc/., 74(3) : 117-119. 

SHAH, H. N., I. A. IVIody and A. VISWESWARA RAO. 1967. Seasonal variation of viscosity of 
sodium alginate from Sargassum species and the preparation of high viscosity alginates, 
Indian Jour. Tech., 5 : 269-270. 

SITAKARA RAO, V. AND U. K. TIPNIS. 1964. Protein content of marine algae from Gujarat coast. 
Curr. Sci.. 35.- 16-17. 

SITAKARA RAO, V. AND U. K. TIPNIS 1967. Chemical composition of marine algae from Gujarat 
coast. Proc. Semi. Sea Salt and Plants, CSMCRI, Bhavnagar, pp. 277-288. 

SMITH, G. A. 1955. Cryptogamic Botany: Vol. I. Mc Graw Hill Book Co., New York. 546 pp. 

SOLIMABi AND S. W. A, NAQVI. 1975. Alginic acid content of some brown seaweeds of Goa 
MatiasagarS (1 & 2) : 97-99. 

SOLIMABI AND B. DAS. 1977. Distribution of iodine in marine algae of Goa region. Indian J. 
mar. Sci., 5 (2 ) : 180-181. 

SOLIMABI, B. DAS, S. Y. KAMAT, L. FERNANDES AND C. V. G. REDDY. 1980. Seasonal changes 
in carrageenan and othsr biochemical constituBnts of H/pnaa musciformis. Indian. 
J. ma/. Sc/..S (2): 134-136. 

SOLIMABI, B. DAS, P. K. MITTAL AND S. Y. KAMAT, 1981. Bromine and iodine contents in 
sponges and algae of the Andaman Sea. Indian J. mar. Sci., 10 (3): 301-302. 

SREENIVASA R^O, P. 1967. Laver cultivation in Japan. Salt Res. Ind., 4 (4): 141-144. 

SREENIVASA RAO, P. 1969. Systematics, ecology and life history of Indian Gelidiales with 
special reference to agarophyte Gelidielia acerosa (Forsskal) Feldman et Hamel. Salt 
Res. Ind.. 6: 46-47. 

SREENIVASA RAO, P. 1970. Systematics of Indian Gelidiales. Phykos. 9: 63-78. 

SREENIVASA RAO, P. AND S. R. KALE. 1969 Marina algae from a little known place of Gujarat 
coast I. Algae from Gopnath. Phykos, 8: 71-82. 

SREENIVASA RAO, P. AND Y. A. Shelat. 1979. Antifungal activity of Indian seaweed extracts. 
Proc. Int. Symp. Marina Algae of the Indian Ocean Region. CSMCRI, Bhavnagar, India, 
p. 47 (Abstract). 

SREENIVASA RAO, P. AND K. S. PAREKH. 1981. Antibacterial activity of Indian seaweed 
extracts. Bat Mar., M (11): 577-582. 

SREENIVASA RAO, P., E. R. R. IYENGAR AND F. THIVY. 1964. Survey of algin bearing seaweeds 
at Adatra reef, Okha. Curr. Sci 33: 464-465. 

RULLETIN 41 95 



SREENIVASA RAO, p., H. H. PAREKH, B K. RAMAVAT AND S. B. BHATT. 1979 a. Preparation 
and properties of liquid seaweed fertilizer. Proc. Int. Symp. Marine Algae of the Indian 
Ocean region. CSIViCRI, Bhavnagar, India p. 57 (Abstract). 

SREENIVASA RAO, P , S. J. TARWADE, K, S. R SARIVIA, K. ANJANEYULU AND H. M. IViODY, 
1979 b. Seaweed as a source of energy: Production of fuel gas from seaweed, Sargassum. 
Proc. Int Symp. Marine Algae of the Indian Ocean Region, CSMCRI, Bhavnagar, India. 
p. 56 (Abstract). 

SREENIVASA RAO, P., K. S. PAREKH AND H. H. PAREKH. 1979 c. Antibacterial activity of 
different fractions of seaweed extracts. Proc. int. Symp. Marine Algae of the Indian Ocean 
Region, CSMCRI, Bhavnagar, India, p. 47 (Abstract). 

SREENIVASA RAO, P, K. S. PAREKH, H. H. PAREKH, S. B. TRIVEDI AND B. A. DAVE. 1979 d. 
Effect of seaweed extracts on MKcoAaciTe/'/u/n mAez-cu/os/s. Proc. Int. Symp. Marine Algae 
of the Indian Ocean Region, CSMCRI, Bhavnagar, India, p. 47 (Abstract). 

SRINIVASAN, K. S. 1946. Ecology and seasonal succession of the marine algae at Mahabalipuram 
(Seven Pagodas) near Madras. Jour. Indian, hot. Soc. (M. 0. P. Iyengar commemo. Vol ) 
pp.267-278. 

SRINIVASAN, K. S. 1930, Distribution patterns of marine algae in Indian seas Proc. Symp. 
Algology, ICAR, New Delhi, pp. 219-242. 

SRINIVASAN, K. S. 1965. Indian botany in retrospect with particular reference to algal systematics. 
Jour. Asiatic Soc, Bengal, 7: 49-78. 

SRINIVASAN, K. S. 1966. Conspectus of Sargassum species from Indian territorial waters. 
phykos, 5: 127-129. 

SRINIVASAN, R. AND T. SANTHANARAJA. 1967. Studies on the extraction and properties 
of agar-agar from ths seaiwaad Gracilaria spacies in Madras State. Madras Jour. Fish., 
3: 146-151. 

STANFORD, E. C. C. 1883. Chem. News., 47: 254-257, 262-269. 

STANIER, R Y. AND VAN NIEL, C. B. 1962. Bad Rev., 42, 17. 

SUBBARAMAIAH, K. 1937. Ascorbic acid content and growth in Ulva fasciata De\\\e. Phykos, 
6: 115-117. 

SUBBARAMAIAH, K. 1970. Growth and reproduction of Ulva fasciata Delile in nature and 
in culture. Bot. Mar.. 13 {•{)•. 25-27. 

SUBBARAMAIAH, K., AND V. KRISHNAMURTHY. 1967. Laboratory culture of seaweeds. Proc 
Semi. Sea Salt and Plants, CSMCRI, Bhavnagar pp. 321-326. 

SUBBARAMAIAH, K., S. R. KALE AND V. KRISHNAMURTHY. 1967. Gametes and germlings of 
Ulva fasciata Delile. Curr. Sci., 36: 128-129. 

SUBBARAMAIAH, K., K. RAMA RAO, P. C. THOMAS, M. R. P. NAIR, B. V. GOPAL AND V. R. 
NAGULAN. 1975. Cultivation of Gelidiella acerosa. Salt Res. Ind., /7(1) : 33-36. 

96 CMFRI 



SUBBARAMAIAH, K., K. RAMA RAO, M. R. P. NAIR, C. V. S. KRISHNAMURTHY AND M. 
PARAMASIVAM 1979 a. Marine algal resources of Tamil Nadu. Proc. Int. Symp. 
Marine Algae of the \nd\an Ocean Y\eQ\o'n, CSMCRI, Bhavanagar, India, p. 14 (Abstract.) 

SUBBARAMAIAH, K., K. RAMA RAO AND M. R. P. Nair. 1979 b. Marine algal resources of 
Lakshadweep. Proc. Int. Symp. Marine Algae of the Indian ocean Region., CSMCRI, 
Bhavnagar, India, pp. 6-7 (Abstract). 

SUBBA RAO, G. N. 1965. Use of seaweeds directly as human food. Indo-Pacific Fish. Coun. Reg. 
Studies. No. 2: 1-32. 

SUBBA RAO, P. v., K. RAMA RAO AND K. SUBBARAMAIAH. 1977. Screening of certain red 
seaweeds for phycocolloids. Seaweed Res. Util, 2 (2): 82-86 

SUBRAHMANYAN, R. 1967. Methods of assessing seaweed resources and problems. Proc. Semi. 
Sea 5a/r and/'/a/??*, CSMCRI, Bhavnagar. pp. 311-314. 

SUMITRA VIJAYARAGHAVAN, M. D. RAJAGOPAL AND M. V. M. Wafer. 1980. Seasonal 
variations in biochemical composition of seawaads from Goa coast. Indian J. mar. Sci. 
5 ( 1 ) : 61-63. 

TAMIYA, H. 1960. Role of algae as food Proc. Symp Algology. ICAR, New Delhi, pp. 379-389 

TAYLOR, W. R. 1964. The genus 7'w/"i&//7a/"/a in eastern seas. Jour. Linn. Soc. London (Botany), 
55:475-490. 

TEWARI A. 1975. The effect of a morphactin on ths vagatativa growth of Gslidiella aaerosa 
Phykos 74(1 & 2) : 125-128. 

TEWARI, A., M. PRASADARAO AND V. KRISHNAMURTHY. 1963. Chemical composition of a 

species of/'o/p/?//'a from Visakhapatnam. S. India. Curr. Sci., 37; 138. 

THIVY, F. 1952. Investigations of seaweed products in India with a note on properties of various 
Indian agars. Proc. Indo-Paci. Fish. Council, Sec. 2 : 173-175. 

THIVY, F. 1958. Economic seaweeds. In Fisheries of West Coast of India, Bangalore, pp. 74-80. 

THIVY, F. 1960. Seaweed utilization in India. Proc- Symp. Algology, ICAR, New Delhi, pp. 
345-365. 

THIVY F. 1964. Marine algal cultivation. Salt Res Ind., / (1) . 23-28. 

THOMAS, P. C 1977. Seasonal variation in the yield and physical properties of agar-agar from 
Gracilaria verrucosa (Hudson) Papenfuss. Seaweed Res. Util., 2 (2) : 78-81. 

THOMAS, P. C. AND V. KRISHNAMURTHY. 1976. Agar from cultured Gracilaria edulis (Gmel.) 
SWva. Bot. Mar., 19: 115-117. 

THOMAS, P. C, K.RAMA RAO AND K. SUBBARAMAIAH 1975. Periodicity in growth and pro
duction of agar of Gelidiella acerosa (Forssk.) Feldman et Hamel. Indian J. Mar. Sci., 4 
(2) ; 210-212. 

BULLETIN 41 97 

file:///nd/an


UMAMAHESWARA RAO, M. 1969 a Catalague of marine algae in the reference collection of 
the Central Marine Fisheries Research Institute. Bull, cent mar. Fish. Res. Inst, 9 : 37-48. 

UMAMAHESWARA RAO, M 1969 b. Agar and algin yielding seaweeds of \n6\a. Proc. 6th Int. 
Seaweed Symp., pp. 715-721. 

UMAMAHESWARA RAO, M. 1969 c. Seasonal variations in growth, alginic acid and mannitol 
contents oi Sargassum w/ghtii and Turbinaria conoides from the Gulf of Mannar, India. 
Proc. 6th Int Seaweed Symp. pp. 579-584. 

UMAMAHESWARA RAO, M. 1970. The economic seaweeds of India. Bull. cent. mar. Fish. Res. 
Inst. No. 20: pp. 1-68. 

UMAMAHESWARA RAO, M. 1972 a. Coralreef flora of Gulf of Mannar and Palk Bay. Proc. Symp. 
Corals and Coral Reefs (1969). pp. 217-230. 

UMAMAHESWARA RAO, M. 1972 b. On the Gracilariaceae of the seas around India. Jour, mar 
biol. Ass. India. 14 (2) : 671 -696. 

UMAMAHESWARA RAO, M. 1972 c. Ecological observations an some intertidal algae of Manda-
pam coast. Proc. Indian natl. Sci. Acad., 5S B (3 & 4) : 298-307. 

UMAMAHESWARA RAO, M. 1973. The seaweed potential of the seas around India. Proc. Symp 
on Living Resources of the Seas Around India (1968). pp. 687-692. 

UIV*AMAHESWARA RAO, M. 1974. a On the cultivation of Gracilaria edulis in the nearshore areas 
around Mandapam. Cw/T. Sc/,, 43(20) : 660-661. 

UMAMAHESWARA RAO, M. 1974 b. Observations on fruiting cycle, spore output and germination 
of tetraspores of Gelidiella acerosa in the Gulf of Mannar. Bot Mar., 17 (4) : 204-207. 

UMAMAHESWARA RAO, M. 1976. Spore liberation \n Gracilaria corticata J. Agardh growing at 
Mandapam. J. exp. Mar. Biol. Ecol., 21 ; 91—98. 

UMAMAHESWARA RAO, M. 1978. Seaweed resources of Andhra Pradesh. Seaweed Res. Util. 3 
(1 & 2 ) : 51-55. 

UMAMAHESWARA R^O, M. AND T, SREERAMULU. 1963. Vertical zonation and seasonal and 
variation in the growth of Porphyra on Visakhapatnam coast, Curr Sci, 32 : 173-174. 

UMAMAHESWARA RAO, M. AND T. SREERAMULU. 1970. An annotated list of the marine algae 
of Visakhapatnam (India). Bot. Jour. Linn. Soc. 63 : 23-45. 

UMAMAHESWARA RAO, M. AND S. KALIMUTHU. 1972. Changes in mannitol and alginic acid 
contents of Turbinaria ornata (Turner) J. Agardh in relation to growth and fruiting. Bot 
Mar., 15: 57-59. 

UMAMAHESWARA RAO, M. AND N. KALIAPERUMAL. 1976. Some observations on the liberation 
and viability of oospores in Sargassum wightii (Greville) J. Ag. Indian J. Fish., 23 (1 & 2) 
232-235. 

^2 CMFRI 

file:///n6/a


UNNI, C. K. 1967. Natural radioactivity of marine algae. Proc. Semi. Sea Salt and Plants, CSMCRI: 
Bhavnagar. pp. 265-273. 

UNTAWALE, A G. AND V. K. DHARGALKAR. 1975. Report on the seaweed resources of the Goa 
coast. N. I. 0 , Dona Paula, Goa. pp. 1-10. 

UNTAWALE, A. G., N. B. BHOSLE AND V. K. DHARGALKAR. 1977. Properties of phycocolloid 
extraction from seaweeds of Goa. Indian J. mar. Sci., 6 (2) : 181-183, 

UNTAWALE, A. G., V. K. DHARGALKAR, V. V. AGADI AND T. G. JAGTAP. 1979. Marine algal 
resources of the Maharastra coast. Tech. Report. Natl. Inst, of Oceanography, Goa. 48 pp. 

UNTAWALE, A. G, V K DHARGALKAR AND V. V. AGADI. 1983. List of marine algae from India 
N. I. 0 , Dona Paula, Goa. pp. 1-42. 

VALSON, A. P. 1955. Alginic acid content of some of the common seaweeds of the Gulf of 
Mannar area. Curr. Sci, 24: 343-345. 

VARIER, N. S AND K. SADASIVAN PILLAI. 1952. Mannitol fpom Sargwjsa/T? seaweeds. II. Optimum 
conditions for extraction of alginic acid from Sargassum aeaweedsof Cape Gomorin. Bull, 
cent. Res Inst., 2; 39. 

VARMA, R. P. 1960. Flora-of the pearl beds off Tuticorin. Jour. mar. biol. Ass. India, Z\ 221-225 

VARMA, R. P. AND K. KRISHNA RAO. 1962. Algal, resources of Pamban^ area. 7 î̂ Aa/?i J.i Fish. 
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